Heritability is a central element in quantitative genetics. New molecular markers to assess genetic variance and heritability are continually under development. The availability of molecular single nucleotide polymorphism (SNP) markers can be applied for estimation of variance components and heritability on population, where relationship information is unknown. In this study, we evaluated the capabilities of two Bayesian genomic models to estimate heritability in simulated populations. The populations comprised different family structures of either no or a limited number of relatives, a single quantitative trait, and with one of two densities of SNP markers. All individuals were both genotyped and phenotyped. Results illustrated that the two models were capable of estimating heritability, when true heritability was 0.15 or higher and populations had a sample size of 400 or higher. For heritabilities of 0.05, all models had difficulties in estimating the true heritability. The two Bayesian models were compared with a restricted maximum likelihood (REML) approach using a genomic relationship matrix. The comparison showed that the Bayesian approaches performed equally well as the REML approach. Differences in family structure were in general not found to influence the estimation of the heritability. For the sample sizes used in this study, a 10-fold increase of SNP density did not improve precision estimates compared with set-ups with a less dense distribution of SNPs. The methods used in this study showed that it was possible to estimate heritabilities on the basis of SNPs in animals with direct measurements. This conclusion is valuable in cases when quantitative traits are either difficult or expensive to measure.
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Implications
The heritability is the proportion of phenotypic variation in a population due to genetic and environmental variance among individuals. In a simulation study, we evaluated the potential of accurately estimating the heritability based on molecular SNP markers using a Bayesian approach. Different population structures were used to ensure that the models have the capabilities of becoming broadly applied. The results from this study are of value for traits that are difficult or expensive to measure.
Introduction
Estimation of genetic parameters requires large sample sizes and preferable information about relationship among individuals. For quantitative traits such as rare diseases, individual feed consumption or behavioural traits, it can be difficult to obtain a sufficient large sample size that fulfils the requirement for estimation of genetic parameters.
Measurement of the traits can be time-consuming or may require expensive and/or special equipment. For instance, the measurement of fatty acids by gas chromatography in bovine milk is both a time-consuming and costly process (Rutten et al., 2009) . In other species such as fish and wild species, the information of relationship is either not available or it can be difficult to keep track of (Schwartz et al., 2007; Wenne et al., 2007) . Molecular single-nucleotide polymorphism (SNP) markers can become useful as a solution for estimation of genetic parameters, when sample sizes for different reasons may be limited and pedigree information is unavailable.
SNPs have, in recent years, become widely used and become available for a number of animal species with different coverage across the genomes. Their applications in studies of parameter estimation, including heritability, have become common (Visscher et al., 2006) . During the last decade, attempts to estimate genetic parameters based on marker information have been successfully carried out (Thomas et al., 2000; Visscher et al., 2008) . This has, for instance, been carried out in the studying of height of humans (Visscher et al., 2006; Makowsky et al., 2011) . The estimation precision with SNP markers is dependent on both the structure and size a Present address: Department of Animal Science, Ferdowsi University of Mashhad, 91775-116 Mashhad, Iran.
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